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[TPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KITACCBI

esin n3yyeHus y4e0HOro Kypca

Anrebpa sBIsSE€TCS OJAHUM M3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT M3y4YCHUE IPYTrUX IUCHMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
T'YMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOJAOKEHHSI 00pa3oBaHus U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydarommxcs Hay4yHbIX NPEJCTaBICHUN O
MPOUCXOXKAEHUU
U CYUIHOCTH anreOpamyeckux aOCTpakiMii, crocobe OTpakeHHs MaTeMaTH4eCKOM
HAyKOW SIBJICHUW M TPOIECCOB B MPUPOJE U OOIIECTBE, POJM MATEMAaTUUYECKOTO
MOJICIMPOBAHKS B HAYYHOM TO3HAHUM M B MIPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PCHHS U KAueCTB MBIILUICHUs, HECOOXOAUMBIX JJIsl ajanTalud B
COBpPEMEHHOM LH(PpoBOoM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT  pa3BUTHE  yMeHUA  HaOIOAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUSI M BBIBOJBI, (POPMYIHUPOBATH
yrBepkaeHus. OcBoeHHEe Kypca anreOpbl 0O0ecreyrMBaeT pa3BUTHE JIOTMYECKOTO
MBIIUICHUST OOYYalOIIUXCS: OHM MCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccykaeHusi, 0000IIeHHe W KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIM O00BEM  CaMOCTOSATEIHHOM
NESTENBHOCTH  OOy4YaloOIIMUXCS, TIOITOMY CaMOCTOATENBHOE pElIeHHe  3ajaad
€CTECTBEHHBIM 00pa3oM SIBISIETCS pealu3aluedl JAesTeIbHOCTHOTO MpHUHIIMIA
o0y4eHUs.

B crpykrype mnporpamMmbl ydeOHOro Kypca «AnreOpa» OCHOBHOW MIKOJIBI
OCHOBHO€ MECTO 3aHUMAKOT COJEPKATEIBHO-METOANYECKHE JHUHUM: «YHucima u
BBIUUCIICHUS»; « ANreOpanieckue BhIPAKECHU; «YPaBHEHUS U HEPABEHCTBAY;
«Dyukuum». Kaxnas u3 3TUX CoAEpkKaTeIIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCA Ha
NPOTSKEHUU TPEX JIET M3YUEHHUs Kypca, €CTeCTBEHHBIM 00pa3oM MepervieTasch |
B3aMMOJICUCTBYS C JAPYTUMH €T0 JTUHUSMU. B Xoze m3ydeHus Kkypca oOydaronmmcs
MPUXOAUTCA JIOTHYECKH PACCYKJIaTh, MCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3W ¢ 3TUM 11e71eco00pa3HO BKIIIOUUTH B MPOTPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIIME  OBJAJICHUIO  OOYYAIOMIMMKCS  OCHOB  YHHUBEPCAIHHOTO
MaTeMaTH4eCcKOro A3bika. Takum 00pa3oM, MOKHO yTBEPKAATh, UTO COAEPKATEIbHON
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «Airedpay SBISETCS €ro MHTErPUPOBAHHBIIN
XapakTep.

Conepxanue nuHUM «YUuciaa W BBIYUCICHUS» CIIYKUT OCHOBOM s
TANbHEUIIIET0 HM3yYEHUsST MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYy4arOIIUXCs
JIOTUYECKOTO MBIIUICHHUS, (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS AITOPUTMAMH, a
TaKXe MPUOOPETCHUI0 MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX ISl MOBCEIHEBHOMU
XKU3HU. Pa3BUTHE MOHATHA O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIBHBIMU U
UppAIMOHAIIBHBIMU YKCIIaMH, (POPMUPOBAHUEM MPEJCTABICHUN O JAEHCTBUTEIBHOM



yrcine. 3aBepIiieHrne OCBOSHUS YMCIOBOM IMHUU OTHECEHO K CTapIleMy 3BeHY OOIIEeTO
oOpa3zoBaHus.

ConeprxkaHre ABYX alreOpandecKux JUHUNA — « AreOpandecKue BIpaKEHUS» U
«YpaBHEGHHsSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO y OOYJAIONTUXCS
MaTEeMaTHYeCKOTO armapara, HEOOXOAMMOTro IS PEIMIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M IMPAKTHKO-OPUCHTHUPOBAHHBIX 3a7a4. B OCHOBHOW NIKOJE
y4eOHBIM MaTepuasl TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKHU KaK SI3bIKa IS IOCTPOSHUST MAaTEeMaTHICCKUX
MoOJieTiel, omucaHusl MPOIECCOB U SIBICHUN peanbHOro MHupa. B 3amaum oOydeHus
anredpe BXOIAT TaKKe JaJbHEHINEE pPa3BUTHE AJITOPUTMHUYCCKOTO MBIIUICHHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHUS Kypca HMH(MOPMATUKH, W OBJIAJCHHC
HaBBIKaMU JICAYKTHBHBIX paccyxacHui. [IpeoOpa3zoBaHre CHMBOJIBHBIX (JOPM BHOCUT
CBOM crenuduYeckuii BKIaJA B pa3BUTHE BOOOpPaKCHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanve (hyHKIIMOHATBHO-TPadUUICCKON JIMHUMA HAICJICHO HA IOJYYCHUE
IIKOJIbHUKAMU 3HAHUH O (YHKIUAX KaK BaXKHCHIICH MaTeMaTHYCCKOW MOJICITH IS
ONHMCAHMSI W UCCIICIOBAHUS Pa3HO-OOpa3HBIX IMPOIIECCOB U SIBICHUN B NMPUPOJEC H
obmiectBe. M3ydeHue 3TOro marepuaia CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS
YMCHHS UCIIOJIB30BaTh Pa3IMYHbBIC BBIPA3UTEIbHBIC CPEACTBA S3bIKA MAaTEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckwe, BHOCHT BKIaJg B (HOPMHUPOBAHHE
NPECTaBICHUH O PO MaTEMATHKH B Pa3BUTHH IUBIIIN3AIUN U KYJIbTYPHI.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornacHo yuyebHOMY TulaHy B /-9 Kiaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CICAYIOIIUE OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucna ©  BBIYUCHCHUS», «ANTeOpamdyecKkue BbIpOKECHHS», «YpaBHEHUS W
HEpaBEHCTBa», «DYyHKIIUN».

VY4eOHbIN T1aH HA HU3y4deHUe anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJCNIO B TEUEHHUE KaXJOro rojaa oOy4deHHs, BCErO 3a TPU roja
oOydenust — He MeHee 306 yuyeOHBIX 4acoB.

Conep:xanue y4eOHOro Kypca (1mo rogam o0ydeHust)

7 KJIACC
Yucna u eblvucnerus

PanmnoHnanbHbIe YnCIa

JpoOu OOBIKHOBEHHBIE W JIECSITHYHBIC, MEPEX0J OT OAHON (opMbl 3amucu
npobert Kk gapyroil. IloHsTHe palMOHAIBHOTO 4YHCHIA, 3alliUCh, CpPaBHEHME,
YOOPSIAOUMBAHUE  pAllMOHANBHBIX  4ucel.  Apudmerhyeckue  JIEUCTBUS  C
palMOHAJIbHBIMU 4YHCIaMu. PernieHue 3a1ay U3 peaibHOW NMPaKkTUKW Ha 4YacTd, Ha



JpoOHu.

Crenenb ¢ HaTypaJdbHBIM I[IOKa3aTelieM: OIpeJelieHue, MNpeodpa3oBaHuE
BBIpa)XKEHU HAa OCHOBE OIpPEJIEICHUs, 3aMICh OOJIBIITNX YHUCEIL.

[Ipo1eHThI, 3aMKCh NPOIEHTOB B BUAE APOOU U ApOOU B BHUJI€ MPOLICHTOB. Tpu
OCHOBHBI€ 33]1a4d Ha MPOLICHTHI, PEUICHHE 3a]1a4 U3 PEATbHOM MPAKTUKHU.

[IpumeHeHne  TOPU3HAKOB  JIEIMMOCTH,  PA3J0KEHUE HA  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4uclie T@psMmas W oOparHas
MPONOPIIMOHAIBHOCTH.

Anzedpauueckue svlparxcenus

[TepemeHHbIC, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C NMEpeMEHHOW. JlomycTumeblie
3Ha4YEHUsI NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmynel. Beraucienus no gopmysam.

[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUHN, TOXKICCTBEHHO PaBHbBIE BHIPAKEHUS,
npaBuia mpeoOpa3oBaHUsT CYMM W TPOU3BEICHHUH, MpaBWiia PACKPBITUS CKOOOK U
PUBEICHUS IOJIOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM MTOKA3aTEJIEM.

OnHounenbl U MHOroujeHbl. CteneHb MHorouwieHa. ClOKeHWE, BbIYMTAHUE,
YMHOKE€HUE MHOTOUYJIEHOB. @OpMYJIbl COKPAIIEHHOTO YMHOXKEHHUA: KBAJIPaT CYMMBI U
KBagpaT pazHocTu. Dopmysia pasHOCTHM KBaJparoB. Pa3noxkeHne MHOTOUYJICHOB Ha
MHOHUTEIH.

Ypaenenusn

VYpaBHeHUE, KOpEHb YpaBHEHHSA, NpaBWiIa MpeoOpa3oBaHUsl YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeliHOEe ypaBHEHHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHEHUU. COCTaBICHUE YpaBHEHUH MO YCIOBUIO
3aja4n. Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUH.

JluHeliHoe ypasHeHuUe ¢ 08yMA NMepemeHHbIMU U e20 2paguk?. Cuctema AByx

NIMHEWHbIX YpPaBHEHWN C ABYMA nepemMeHHbIMWU. PelleHue cuctem ypaBHEHWU
cnocobom noacTaHoBKKU. Mpumepbl pelleHma TEKCTOBbIX 33434 C NOMOLLbIO CUCTEM
YPaBHEHWU.

Koopounamot u epagpuxu. @ynkyuu

Koopaunnara Toukn Ha npsMmoi. UucimoBble TpoMexKyTKU. PaccrossHue Mexnay
JBYMsI TOUKAMHU KOOPJAWHATHOM MPAMOM.

[TpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AGciucca u opIrHATA TOYKH
Ha KOOPJAWHATHOW MIocKOCTH. [IpumMepsl rpadukoB, 3aganabIx popMynamu. UTeHne
rpaduKOB peaqbHbIX 3aBHCHMOCTEH.

MoHATne PyHKUMK. padukK pyHKUMK. CBoMCTBA GYHKUMN. JIMHENHAsa PYHKUMA,eé

rpaduk. Npaduk pyHKUMM y = kx + b. Mpaguyeckoe peweHue nuHelHbIX ypasHeHulu
cucmem nuHeUHbIX ypagHeHUU.




8 KJIACC

Yucna u eévluucnenus
KBagpaTHbI KopeHb W3 u4ucna. [MoHAmMue 06 uUppaAUUOHAALHOM Yuche.

LecamuyHbie npubauxceHUs UppayuoHanbHbix Yuces. CBOWCTBA apuUPMeTUYECKMX
KBaApaTHbIX KOPHEN U UX NpUMeHeHMe K Npeobpa3oBaHMI0 YNCOBbIX BblPaXKeHU! U1
BbluMCNeHuam. JelicmsumesnsHele 4yucna.

CreneHb C UENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHIapTHAs 3allUCh YUCIIA.

Anzedpauueckue svlparxcenus

KBanpatnsiil TpEXUsieH; pa3ioxKEHUE KBAAPATHOrO TPEXUJICHA HA MHOKUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO ajredOpanyeckoil apoowu.
Cnoxenue, BBIUUTAHHE, YMHOXEHHUE, JIeJieHHe  aireOpandeckux JapooOei.
PanrionanbHbIe BRIpAXKEHUS U UX Pe0Opa3OBaHUE.

Ypasuenua u nepasencmea

KBanpatHoe ypaBHeHue, popMyna KOopHEH KBaapaTHOTO ypaBHEHHS. Teopema
Buema. Permuenune ypaBHEHHH, CBOASIINUXCS K IUHEWHBIM U KBaapaTHbIM. [IpocTeiimme
JTPOOHO-pAIIMOHAIBLHBIC YPAaBHEHMUS.

lpaguyeckaa uHmepnpemayua ypasHeHUU ¢ 08yMA nepemeHHbIMU U cucmem
NuUHelHbIX ypasHeHUU ¢ 08ymMA nepemeHHbIMU. [lpumepbl pelleHna CUCTem

HEe/IMHEMHbIX YPaBHEHUI C ABYMA NepeMeHHbIMM.

Perienne TeKCTOBBIX 3a71a4 anreOpanyeckuM CIiocoOOM.

HuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM.

Dynukyuu

[Tonsitue pynkiuu. O6acTh ONpeeIeHUs U MHOKECTBO 3HAUCHUN () YHKITUH.
CrniocoOnI 3a1aHus PYHKITHA.

I'paduk ¢pynakumu. Urenne cBoiicTB dyHKIuMM 1o e€ rpaduky. [Ipumepsr
rpaduKoB PYHKIIHMH, OTpaKaIOIIUX PeabHbIC TIPOIIECCHI.

OyHKIUKA, ONHUCHIBAIOIIKE TMPSAMYIO W OOpaTHYIO MPONOPIHOHAIBHBIC
3aBUCUMOCTM, UX rPaduKnN. DyHKUMN Yy = X%,y = X3,y = VX ¥ =% Ipauyeckoe

X

peweHue ypasHeHuUl u cucmem ypasHeHud.

9 KJIACC
Yucna u eblvucneHus

JleicTBUTEJIbHBIE YHCJIA
PaunoHanbHble YMCNa, UPPAUUOHA/NbHLIE YUC/AA, KOHEYHble U beCKoHeyHble

decsamuyHble Opobu. MHoxecmso OelicmeumesbHbix 4uces; OelicmeumersibHoie



yucna Kak beckoHeYyHble 0ecamuyYHble 0pobu. B3aumHo 0OHO3HaYHOe coomeemcmeaue
MeXOYMHOMecmasom oelicmaumesibHbIX Yucesan U KoopoOuHamHouU npamod.

CpasHeHue OdelicmeumesnbHbIX Yucesn, apugpmemuyeckue Oelicmeus ¢
delicmeumesibHbIMU YUCAAMU.

N3mepenust, npudInKeHUsI, OLIEHKH

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA, UIMTEIBHOCTh IMPOILIECCOB B
OKpPYXaIoIleM MHpE.

[TpubnuxénHoe 3HaYEHUE BEIUYUHBI, TOUHOCTh NMpUOIMKeHUs. OKpyriieHue
yucel. [Ipukuaka u oleHKa pe3ynbTaToB BHIYUCICHUN.

YpasHeHuAa u HepaseHcmea

YpaBHeHUs C OAHOH NEepPeMEeHHOM

JIuneliHoe ypaBHeHHUE. Perenue ypaBHEHNM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHMI, CBOISAIIMXCS K KBAaJPATHBIM.
BukBaapaTHOe ypaBHeHMWe. [Tpumepsl peweHus ypasHeHUlU mpemoel u

qemeépmoﬁcmeneHed passioxteHuem Ha MHoxcumendu.

Pemienne npoOHO-paliMOHANIBHBIX YPaBHEHHM.

Perienrie TeKCTOBBIX 3a/1au anreOpandyecKuM METOJIOM.

CucreMbl ypaBHeHU

VYpaBHeHuEe C IBYMs MEpEMEHHBIMU U ero rpaduk. Pemienuwe cucrem IBYX
JMHEWHBIX YpaBHEHUI C JByMs NEpEMEHHBbIMH. PelieHue cuctem IByX YpaBHEHUH,
OJIHO U3 KOTOPBIX JHMHEHHOe, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEpIpETAlUs CUCTEMbI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Perrenrie TeKCTOBBIX 3a71a4 anreOpandeckKuM CIIoCOOOM.

HepaBencrBa

HuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJIHOM IEpEMEHHOW. PelieHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHou. KBaapaTHble HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanusi HEPaBEHCTB U CUCTEM HEPABEHCTB C JABYMS
MEPEMEHHBIMH.

Dynkuyuu

KBagpartnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGona, koopauHaThI
BEPIINHBI TapaboIbl, 0Ch CAMMETPUN MTAPaOOJTBI.

padpukm bOYHKUMIA: y = kx, y = kx + b, y = X%
y = Jx, ¥ = k;I/I MX CBOMCTBA.

Yucnoessbie nocnedosamenbHocmu

OnpenesieHue u CrocoObl 3aJaHUS YHUCJIOBBIX MOCIE10BATEIbHOCTEH

IloaTHE 4YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJlaHHE MOCIEI0BAaTSILHOCTH
peKyppeHTHOI hopmynoi u popMysoit N-ro uieHa.

ApudmMernyeckasi 1 reoMeTpUYECKasi MIPOrpeccuu

ApudmeTtndeckas U reoMeTpuyeckas mnporpeccuu. PopMyiasl N-ro dYieHa



apu(pMETHUYECKON U T€OMETPUUYECKON MPOTrPECCUi, CYMMBbI IEPBBIX N YIEHOB.
N30bparceHue 4neHos apugpmemuyeckoli u eeomempuyeckoli npoepecculi

MOYKAMU HA KOOPOUHAmMHOoU raockocmu. JluHeliHbIl U 3KCIOHEHUUAAbHbIU pocm.
CrnoxcHbIe npoyeHmMeol.






7 knacc (e menee 102 u)

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucnaa n [TonsiTHE palOHATBHOTO YHCIIA. CucreMaTH3UPOBATH U 000ralIATh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. Apudmernueckue NeHCTBUS C PALIMOHAIBHBIMU YHCIIAMU. U IECATUYHBIX IPOOsX.
Panuonanbhble CpaBHeHue, yNOpSJOUYMBAHUE PALIMOHAIIBHBIX YHCEN. CpaBHUBATBH M yNOPSIA0YUBATHL APO0HU, TpeoOpa3oBbIBas MpU
yucaa CreneHb ¢ HaTypalbHBIM TTOKa3aTelIeM. HEOOXOIUMOCTH  JeCSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7ad Ha ApoOU, IPOLEHTH U3 pealibHOM | OOBIKHOBEHHbIE B JIECATHYHBIE, B YACTHOCTU B OECKOHEUHYIO

IIPAKTUKH.

[Ipu3Hakn  nenuMOCTH,  Pa3JIOKEHHS
HaTypaJlbHBIX YUCEIL.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MPOMOPLIMOHAIBHOCTH.

Ha MHOXUTEIIN

u oOparHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAMKEHMH, COACPKAIIUX
OOBIKHOBEHHBIE W  JIECSATUYHbIE JApOOM: 3aMEHATh IpHU
HEOOXOJAUMOCTH  JIECATUYHYIO  Jp0oOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXkeHUe K (opme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXCHHE M JICJIEHUE AECATHYHBIX
npoOelt K NeHCTBUAM C LIEJIBIMU YHCIIaMU (TIPH HEOOXOJMMOCTH ¢
HalpaBJISIONIEH TOMOIIBIO).

IIpuBoanTL 4HC/IOBbIe U OYKBeHHbIEe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTeleM, OOBSCHsS 3HAYEHUsS OCHOBAHHUSA
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUsS CTeleHel

Biza @ (a — 11060€ PAaMOHANBHOE YHCIO0, N — HATypanbHOE
YHCII0) C ONOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMcH 0OJbIIMX YHCET C IMOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IE€TMMOCTH, PA3JI0KEHHSI HA MHOXKHUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3aa4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,




Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYMHBI U BETUYUHBI 10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISAET
oflHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éupars,
OLIEHMBAThH PA3JINYHbIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSAICHATH, ONIUPASCH HA ONPECIEHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX

IIPEIMETOB.
Pemare mpocreiiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYIo U o0paTHy10

MNPONMOPUUOHAIBHOCTH, IPOMMIOPIMHA.

AJiredpanyeckue
BBIPAaKeHH
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. /JlomycTuMble 3Ha4YEHN
nepeMeHHbIX. DopMyIibI.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYpaJIbHBIM MOKAa3aTEIIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOKEHHSL.
Pa3noxxeHne MHOro4€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHUMEHATH €€ B IMpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3aaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL peoOpa3oBaHus 1IEJIOTO BBIPAXKEHHUS] B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAITh (OpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3joKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
nyTéM BBIHECEHHSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (OpMYyd  COKpaIIEHHOTO
YMHO>KEHUSI C OMIOPOl Ha CIIPaBOYHYIO HH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH PA3BUTHS MATEMAaTHUKHU.




YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHeHue, IIpaBUIIa npeoOpa3oBaHuUs YpaBHEHMUH,
PABHOCHUIIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau
C IOMOIIBIO YPaBHEHUM.

Jlunetinoe ypagnenue ¢ 08yMs nepemMeHHbIMU U €20 2PApUK.
Cucrema IByX JUHEMHBIX YpPaBHEHUH C IByMs IIEpEMEHHBIMHU.
Pemenne cucrem ypaBHeHUW CIOcoOOM TIOJACTAHOBKUA U
CIOCOOOM CIIOKEHUSL.

PemaTe MHENHHOE YpaBHEHHE C OJTHOM NIEPEMEHHOW, PUMEHAS
NpaBHJIa [1€pexX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCWIBHOMY
emy Oouee npoctoro Buja. [lpoBepsiTe, ABIsIETCS JIM KOHKPETHOE
YUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YKCeEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUS C JIByMSl INEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIOBOM ONOpHI); MOJIb3YSACh TpapUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPaBHEHHUS.

HaxoauThs pelmieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aNTOPUTM YueOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TIOJIYYCHHBI pE3yapTaT C ONOpPOd Ha
BOIIPOCHBI ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 g)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXKYTKHU.
PaccTosinne Mexay 1ByMsl TOUKaMH KOOPJIUHATHOW PSIMOM
[IpsiMoyronpHas cucremMa KOOpAUHAT Ha IJIOCKOCTH. [Tpumepst
rpadukoB, 3agaHHbIX GopMynamu. UteHue rpaukoB peaabHbIX
3aBUCHUMOCTEH.

[Tonsatue ¢ynkuuu. I'padux dynxkumm. CBoiicTBa (GYHKIUH.
Jluneitnass  ¢ynkums. Iloctpoenue rpaduka auHEHHON

byukiuu. I'paduk ynknuu y = kX + b.

HN3o00paxkaTh Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, Jy4H, OTPE3KH,
MHTEPBAJIbl; 3alMChIBATh UX HA aIreOpandeckoM si3bIKe.
OrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AMHATaM; CTPOUTh TI'pa(UKHU HECIOXHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMylaMH, B TOM YHCJIE C HOMOLIbI LHU(POBBIX
1a00paTOPHIA.

IIpumensiTh, M3y4aTh NpPeHMMYIIECTBA, HHTEPIPETHPOBATH
rpaguyeckuii cnoco0 NpeAcTaBiIeHUs U aHaJIu3a pa3Ho0Opa3HOU
AKU3HEHHOH HH(pOpMaIMH.

OcBauBaTh Ha 6a30BOM YpOBHE NOHATHE (YHKIMH, OBJIA/IE€BATh
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3HaBaTh nuHelHyt0 QyHKIU0 Y = KX + b, onmuchiBaTh ¢é
CBOMCTBa B 3aBHCHMOCTH OT 3HaueHHUil koddduireHtoB K u b
(mpu HE0OXOAMMOCTH C OIIOPOM HA AITOPUTM IPaBUIIA).
Crpours rpadpuku muHeriHOH QyHkuny, Gyakmuny = kx + b




Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHSATUH U METOAOB Kypca / Kiacca,
0000111eH1e 3HAaHUH.

BbiOupaTrh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TIPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUi,
MTOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a4ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilune TeKCTOBbIe 33]a4d, CPABHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 v)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coep:KaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucaa n KBanpatHslit KopeHb u3 uucina. [lonamue 06 uppayuonanrvrnom | PopmMyaupoBaTh onpeeaeHUe KBaJpaTHOTO KOPHSA M3 4HCIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apru(METHUECKOTo KBaJPaTHOTO KOPHS HpU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpagnenue oelicmeumenbHuix yucesl. |BU3yaabHON OTOPOH.
KOPHH ApudmeTrueckuil KBaJpaTHbIN KOPEHb. IIpumeHATH onepanuio M3BICYEHUS KBAJpaTHOTO KOPHS U3




(15 9) VYpaBHeHue Buja X° = a. YHCIIa, MCNOJIb3YHl NPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(pMeTHIECKIX KBaJIpaTHbIX KOpHEH. | OueHMBaTh  KBaJgpaTHble KOPHM  LEIBIMU  4YHUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAXKEHUH,  COAEpXKAILUX | AECATUYHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSA0YHMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaxXOAWTh TOYHBIE U
npubnmxkEHHBIe KopHU Tipr & > 0.
HccaenoBarb CBOMCTBA KBAaJApATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline NpeodOpasoBaHUSl  BBIPAKECHU,
coAepKalux KBaJApaTHble KOpHU. BbeIpakaTb NepeMeHHbIE W3
TEOMETPHUECKUX U (PU3NUeCKuX (GOPMYI MPU HEOOXOIUMOCTH C
OIOPOI Ha MPABMUJIO.
BopryucasaTs 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTHU KaIbKYISATOP.
HUcnoab3oBath B XOJE pelIEHUs 3a4a4  3JIEMEHTapHbIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHUS MATEeMaTHKH.
Yucaa u Crenens ¢ nensM nokasareneMm. CTanzapTHas 3anuch yuciaa. | PopMyJMpoBaTh ONpeneaeHHe CTEIIECHNU C LIEJIbIM [I0Ka3aTeleM
BbIYMCJICHHSL. Pa3zMepbl 00bEKTOB OKPYKAIOIIETO MHUpa (OT AEMEHTapHBIX | (IIpH HEOOXOAUMOCTH 1O BU3YyaJIbHOI onope).
Crenennb YacTHUI] J0 KOCMHUYECKUX OOBEKTOB), JUINTENLHOCTh IporieccoB | [IpeacTaBiasTh 3aMHCh OOJIBIINX U MAJIBIX YUCEI B CTAHJIaPTHOM
C HeJIbIM B OKPY’KaroOIlleM MHpE. Bujge. CpaBHHMBATBL unciaa M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [T0OKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIllleM MUDE.
DopMyJIHPOBATh, 3aMUCLIBATL B CUMBOJINYECKOl ¢opme 1




HWIIOCTPUPOBATL NpUMEpaMHu CBOICTBA CTCIICHU C OCJIbIM

nokasareiaeM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTe  cBoOMicTBAa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQXKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTellieM C
UCIOJIb30BAHUEM  CIIPaBOYHOM HH(popMauuu. BpINOJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, [IeJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne | KBanparHbeii TpéxwieH. PasimoskeHue KBaapaTHOro TpéxwicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4sieH,  YCTaHAaBJIUBATb

BbIpaKeHMUSI. Ha MHOXUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEIIH.

KBagparubii PacknaapiBaTh Ha MHOMKMTEJNM KBAJIPATHBIA TPEXUIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha aJITOPUTM TpPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIE 3HaY€HUs IEPEMEHHBIX, | 3amuchIBaTh anreOpandyeckue BbipakeHus. HaxoauTb 00acTh

BbIpaKeHMS. BXOJIALIUX B anredpandeckue BoipaxkeHns. OCHOBHOE CBOWCTBO | OTIpEieNICHUs palliOHATIEHOTO BBIPAXKEHUS.

Adredopandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJHATL YKCIOBBIC TOJICTAHOBKA M BBIYUCJASATH 3HAUYCHUE

Apoob Cnoxenue, BBIYMTAHUE, YMHOKEHHUE u JeNieHre | JpoOu, B TOM YHUCIIE C TIOMOIIBIO KAJIBKYISTOPA.

(15 g) anrebpanmveckux npobOeil. I[IpeoOpazoBanue BbIpakeHUil, | @OPMYJIMPOBATH OCHOBHOE CBOMCTBO aIreOpanyecKoit 1poou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro s mpeoOpa3zoBaHus Apooeii.

BbInoJHATL JelicTBUSL C  anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisomed mnomouisio. IlpuMensars
npeoOpa3oBaHus BRIPAXKEHHUH Ui pelieHus 3ajady. BuipaxkaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. | Pacnmo3HaBaTh KBajpaTHbIC YpaBHEHHUS.

U HEPABEHCTBA. dopmyna KOpHEN KBaJpaTHOTO ypaBHEHHUs. Teopema Buema. |3anucpiBaTh (opmysay KopHEH KBaApaTHOTO YypaBHEHUS;

KBaaparubie Pemenne ypaBHeHMi, cBOAAIMXCSA K KBaApaTHbIM. [IpocTeiiinne | pemiaTh KBaJpaTHble YPABHEHUS] — TIOJHBIC U HEMOJHBIE (C

YPaBHeHHS JIPOOHO-PalMOHABHBIE YPABHEHUS. MCIIOJIb30BaHUEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3aJady C IOMOIUBIO KBaapaTHbIX |[IpoBoauTh mpocTeiiline  HccAeA0BAHMSA  KBAJPaTHBIX




YPaBHEHUH.

YPaBHEHUM.

Pemathy ypaBHeHuUs1, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOUIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumensmoe  meopemy  Buema 0na  peuieHus 3a0ay
(c ucnonvzosanuem obpazya).

Pemate TekcTOBBIE 3agauMm  anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyecko MOAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HalpaBJSIIOIIEH  MOMOIIbI0);  pelaTh
COCTAaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh TuHEHbIC YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIPUMEPHI PEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cuctem aByX JMHEHHBIX YpaBHEHUHW C JBYMs |HCHOJIb3ysl HuGpoBble pecypebl (MpH HEOOXOIUMOCTU C
YPaBHEHUi MePEeMECHHBIMHU. [IpUMepbl pelIeHHMs CHUCTEM HEJIUHEHHBIX | OTIOPOM Ha aJlTOPUTM Y4eOHBIX JIEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenwus ¢  O08yMs|ypPaBHEHHSM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3a71au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBJISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIstoLIeit
MOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus c OSyM}l NEePEMERHbIMU U cUCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
Pemath TeKkcTOBBIE 32/1a4M aNT€OpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOlicTBa YHUCIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.




HepaBencrBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XOE PELIEHUS 3a/1a4.
(12 9) HEPABEHCTB C OJIHOW NMEPEMEHHON U UX PEUICHUE. Pemiars uHElHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM,
N300pakenue penieHns TMHEHHOTo0 HepaBEHCTBA M MX CHCTEM | H300paXkaTh pelIeHnEe HEPAaBeHCTBA Ha YHCIIOBOM MPSIMOH.
Ha YUCJIOBOM IIPSAMOM. Pemath cuctembl JIMHEHHBIX HEPABEHCTB, U300paKaTh pellICHUE

CUCTEMBbI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIUMOCTH
C BU3YaJIbHOM ONIOPOIA.

DyHKIUH. [Tonste ¢ynkuuu. OO6nacTe ONpeneneHuss 1 MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIbHYI0O  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiictBa QyHKIMHU, UX OTOOpaxkeHHEe Ha | BulumcasTh 3HaYeHus: PYHKIWN, 3aMaHHBIX (Gopmynamu (Tipu

59) rpaduxke. HEOOXOUMOCTH HCIIOJIb30BAaTh KaJIbKYJIATODP); COCTABJSATH
TaldIMIbI 3HAYEeHUH QyHKIUY.
Crpouth no ToukaMm rpapukm GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduueckoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBJISAIONICH
MTOMOIIBIO.
Hcnoab3oBath  (QYHKIUOHAJIbHYI0  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepsl IpaduKoB, OTPaKAIOUIMX peabHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOICTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POrPAMMBbI JUUIsl TIOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKIUH. Urenue wu mnocrpoenue rpadukoB ¢yHkuui. Ilpumeps | HaxoguTs ¢ moMombio rpadpuka QyHKINM 3HAUCHHE OJHOW M3

Yucnosbie rpauKoB QYHKIHH, OTPasKaIOIINX peallbHbIE IPOLIECCHI. paccMaTpUBaEMbIX BEJIMYHH 110 3HAYEHUIO JIPYTrOil.

GyHkumun DyHKUIMH, OTIMCBHIBAIOLINE IPSIMYIO u 00paTHyIO | B HECIOXKHBIX CyYasx BbIpaxaTbh (popMyJIoii 3aBHCHMOCTH

(9 9) [IPONOPLMOHANIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepdona. | Mexay BeTHUNHAMH.

I'padux Gpyskuuny = X
Oynaxmuu y = X%,y = x5,y = VJx y = "; epaghuueckoe
peuienue ypasHeHull u Cucmem ypaeHeHuil.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl usydaemblx (yHkiuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,




y = \/ X, Yy = k;

Hcnoab3oBaTh QYHKIHOHAIBHO-TPaGUYECKUE
NMpeACTABJICHUS JUIsl PELICHUS U UCCIIEI0BAaHUs YPAaBHEHUH U
CHUCTEM YPaBHEHUI.

IIpumensite nugpoBbie pecypebl AT MOCTPOCHUS I'papUKOB
(GyHKIMH.

IloBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, PEILIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPUMEHSATH
MaT€MaTHYECKHe 3HaHUS JUIS peHIeHUs 3adad M3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a44, CDAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

9 kaacc (He menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coep:KaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna n PannonanbeHble uyucna, uppayuonanvbHvle uucia, KoHeuuvie u|Pa3BUBaTHL MpeICTaBJIeHUs] O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHHSI. beckoneuHvle oecsimuymble opoou. Mmnooicecmeo | HaTypadbHBIX YUCEN 10 MHOKECTBA ICUCTBUTEIbHBIX YHCEIL.
JlelicTBUTEIbHDBIE | OelicmBUmenvusblx uucen,  OelicmeumenvHvle yucia Kak|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEACTABIICHUSA

yucjia

beckoHeuHvle decsimuunvle OpodU. B3aumno 00Ho3HAYHOE

JEHCTBUTEIIFHOIO YHCIIa KaK OCCKOHEUHOM JECATUYHOMN I[pO6I/I,




(9w

coomeemcmeue mMexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX YlUce]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOII.

Cpasnenue  Oelicm8UMENbHLIX — YUcel,  apu@memuyecKue
oeticmeus ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOYHOCTH TIPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA Pe3yIbTaTOB
BBIUHCIICHUH.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALIMOHATIBHBIX YUCE.

3anucvieams, CcpagHueamo u ynopaoouueamp
OeticmeumensvHhvle YUcda.

BpinoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTyecKkre [eiiCTBUS C paUMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUs CTEIEHEN C UEIbIMU IMOKA3aTesAMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
[Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAJIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHHOTO 4YHCIa
MIpU PENICHUH 3a/a4.

OKpyrisiTh JEHCTBUTEIHHBIE YKCIIA, BBINOJHATH NMPHKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTeMATHKU.

YpaBHeHus JIuneliHoe ypaBHeHuUe. Penienne ypaBHEHNH, CBOIIIUXCS K OcBauBarh, 3allOMMHATL W NPHUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHenue. Pemienue ypaBHEHUH, CBOISIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha aNroOpuTM Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOI Ilpumepvr  pewenus ypasnenuti mpemveu u uemeépmoti | PacmosnaBathb 1einble U ApoOHbIE YpaBHEHUSI.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMETU. Pemiate JiMHeliHble W KBaJApaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenue npoOGHO-paliOHANIBHBIX YPABHEHUN. CBOJSIIMECS K HHM, HpocTeiue ApoOHO-palliOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUS.
IIpensiaraTh BO3MOXHBIE CIIOCOOBI PEIICHNs TEKCTOBBIX 3aiad,
o0cy:kIaTb HMX M PpelaTh TEKCTOBbIE 33/aud  Pa3HbBIMU
crioco0amu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTUSI MAaTEMaTUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U MPUMEHSITH TPUEMBI PEIICHHUS CUCTEMBI IBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMBbI IBYX




CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO U3

YpPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISCTCA JIMHECHHBIM

YPaBHeHUil KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckast mHTEpIIpETALIUS CHCTEMBI YPABHEHUH C IByMS Hcnonb3oBarh (yHKIMOHAIBHO-TpapUyecKue NpeCcTaBlICHUs
[IEPEMEHHBIMHU. JUISl pellieHUsl M McCJIeI0BAHUs] YPAaBHEHUM U CUCTEM.
Pemenne TekcTOBBIX 3a7ja4 aJIredpandeckumM CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MoJenu MyTéM COCTABJIEHUS CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYHO CHUCTEMY YpPaBHEHMI;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MNOHHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHelHble HEpAaBEHCTBA C OJJHON IEPEMEHHOM U UX pellleHHe. |HEepaBeHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW M WX | BLIMOJHATH mpeoOpa3oBaHUs HEPABEHCTB, MCIMOJb30BATh IS
(16 g) pelieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PELICHUE. Pacno3znaBaTh nuHEHbIE U KBaJpaTHbIE HEPABEHCTRA.
I'padmueckass uHTepmnpeTanuss HEpaBeHCTB M cucTeM|Pemarh  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBl  JIMHEHHBIX
HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUX KBAJAPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh ITOJTYyYCHHbIC PEIICHUS.
N300paxaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOW MpPsMOM, 3alMMCBIBATh pEUICHUE C MOMOUIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIe HEPaBEHCTBA, UCIOJB3Ys I'paduyeckue
MIPEICTABIICHMUS.
OcBauBaTh M NPHUMEHATH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUM KBangpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUBI M3y4aeMbIX (YHKIUH; HILTIOCTPHPOBATH
(16 ) KOOpAMHATHI BEPUIMHBI 1apaldoiibl, 0Cb CHUMMETPUH 1MapaloJibl. |CXeMaTHYeCKH, 00bSICHATH PACIOJIOKEHHE Ha KOOPAWHATHOMN

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.

Ipadpuxu Gynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y
= \/ X, y =k

X

mockocTH rpadukoB pyHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = /X, Y = — B 3aBHCHMOCTH OT 3HA4€HUH KOI()PUIMEHTOB;
X

OINHCHIBATh UX CBOMCTBA.




Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoauTs, mNpUMEpPbI KBAJAPATHUYHBIX 3aBUCUMOCTEN U3
peasbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
dynximm y = ax? + bx + ¢ (mpu HE0OX0MMOCTH ¢ HATPABJISIOLIEH
TTOMOIITBIO).

Crpouth 1 n300pakaTh cxeMaTH4eCKH IT'papUKU KBaIPaTUYHbIX
(yHKIMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
=a(x + p)%, y = ax? + bx + ¢ (mpy HEOOXOAUMOCTH CBH3YalbHOI
OTIOPOi).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMS, B TOM YHCIE C THOMOIIbIO IM(PPOBBIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYyppeHTHOW (opmynolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTpudecKas mporpeccuu. @opmyisl N-
ro 4ujieHa apuMETHUYECKOW U TEOMETPHYECKOW IMPOTPECCH,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apugmemuyeckon u 2eoMempuyecKol
npozpeccuti moYKamu Ha KOOPOUHAMHOU NIIOCKOCU.
Jlunetinwiil u SKCNOHEHYUANbHBLL POCH.

Cnooicnbie npoyenmai.

OcBauBaThb M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peuyeBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro 4ieHa MocaeA0BaTEIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYJIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUHU

IIOCJIEZIOBATEIILHOCTH, €CJIA BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPU Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHUECKOM M TIeOMEeTPUYECKON Mporpeccuil, CymMMbl
HEPBbIX N YICHOB C ONOPOH HA CIPaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjeHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMeEpHI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHe B apu(pMeTHYECKOU
IPOrPECCUH, B TEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams




coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSIMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHM
(27EKTPOHHBIX TaOIHLL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamyp 3a0auu na cnodchvie npoyenmol, 6 MOM Yucie 3a0auu
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYIAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHHUE,
00001I€HME,
CucremMmarusanus

1

3HAHUM

(18 v)

Yucia W BBIYMCIEHHs (3alMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTEIFHBIMU YHCIAMH, YWCIIOBAsl TpsMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIIMKEHNE, OTICHKA;
pelIeHrne TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU s (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
DyHknun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXECTBO,
omepary HajJl MHOYKECTBaMH; HCI0JIb30BaTh rpaduaeckoe
MIPEICTABJICHHE MHOYKECTB JJIsl OMTUCAHUS PEaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO H OCHOBHBIE JIeilicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJbHBIX YHCEJ, MPU3HAKH
JENMMOCTH, 1IeJI0€ YKCIIO0, MOAYJb YUCia, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BU YHCIIa, apUPpMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JelicTBUS, CPABHUBATDH M YIIOPSA0YHBATH YUCIIA,
MPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YHClla; BBINOJHATHL HNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemiath TekcToBbIE 32/1a4M apU(PMETHUUECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a/1a4M, CoJICp>Kallne MPOIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa30oupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{d, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKHUI anmnapar, HHTEePIPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHSATHSIMM. CTEIEHb C IIEJIBIM ITOKA3aTEJeM,
apuMeTHuecKuil KBaJpaTHBI KOPEHb, MHOTOYJICH,




anredpaundeckast 1po0b, TOKIAECTBO.

BbINOJIHATL OCHOBHBbIE JAEHCTBUS: BBINOJHATH PACUYETHI TI0
dopmynam, mpeoOpa3oBbIBATH IIEJbIe, IPOOHO-pAIMOHATBHBIC
BBEIDAKECHUST W BBIPAKCHUS C KOPHSAMH, PEaTU30BHIBATH
pa3ioKeHWe MHOro4jieHa Ha MHOMKWUTEIM, B TOM YHCIE C
UCIOJIb30BaHuEM (OpMyNT pa3HOCTH KBaJpaTOB M KBaJpara
CYMMBI U Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO WH(OpMAIHIO);
HaXOJMUTh JIOMYCTHMbIE 3HAUEHUS MEPEMEHHBIX HJs JApoOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBaTth ¢ NOMONIBIO (OPMYI peasibHbIE MPOLECCHl U
SIBJICHUS.

OnepupoBath NOHATHAMM: GYHKINA, TpaduK QyHKUIUU, HYIHA
GyHKIMHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKITUN.

AHAIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. IMpsMas MPOMNOPLUUOHAIBHOCTD,
obpaTHass ~ NPONOPUMOHAIBHOCTh,  JIMHEWHas  QyHKUUA,
KBaapaTtuyHas QpyHkmus, napadona, runepooa.

Hcnoab3oBath rpaguky 171 ONPEACIICHUS] CBOMCTB, MPOIECCOB
U 3aBUCHUMOCTEH, U1 pelleHus 3afad W3 APYrux y4eOHBIX
PEeIMETOB U PEaJbHON >KU3HU; MOAEJIHPOBATH C IOMOIIBIO
rpauKOB peanbHbIE MPOIIECCH U SBICHUSI.

Boipaxath ¢popMyJIaMH 3aBUCUMOCTU MEXK/1Y BETUYUMHAMU.
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